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(54) Conveyance and boxing apparatus for a group of Itenis 



(57) A placing apparatus (4) liaving first and second 
rear end holding members (63,64) is provided between 
a loading apparatus (3) that loads items in an upright 
position and a conveyance apparatus (2) downstream. 
These rear end holding members (63,64) move making 
a box motion when seen from the side. As a result, while 
the first rear end holding member (63) holds the rear- 
most end of a group of items, the second rear end hold- 



ing member (64) stands by to receive a new item. The 
invention provides a conveyance apparatus (2) and a 
boxing apparatus (1) comprising the same that have 
widespread applicability. The conveyance apparatus 
and boxing apparatus, while achieving high-speed 
processing, are able to convey items of varying thick- 
ness and grouped in varying numbers in a stable man- 
ner and maintained In a prescribed position. 
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Description 

[0001] This Invention generally relates to the field of 
items processing. More specifically, the present Inven- 
tion relates to a conveyance unit that conveys a group i 
of items received at an upstream side placing location 
to a downstream side discharge location, while holding 
such items group in a predetermined position. The 
present invention further relates to a boxing unit having 
such conveyance unit. f 
[0002] Generally food Items such as potato chips are 
first packaged in bags and then conveyed to a boxing 
station by a conveyance apparatus. Then, the bags are 
boxed In cardboard boxes at the boxing station. 
[0003] In recent years, there has been an effort In the n 
field of Items-conveyance technology to Increase pro- 
ductivity by Increasing the processing speed. Japanese 
Laid-open Patent Application H5-278840 discloses an 
example of such a conveyance apparatus. As shown in 
Figure 14, the conveyance apparatus A has first and 2C 
second chains B1 and B2, which are annular and par- 
allel to each other. The first and second chains B1 and 
82 are disposed parallel to the conveyance direction of 
the items X ... X, which is indicated by the arrow. Each 
of the chains 81 and 82 Is driven independently by drive 25 
means not shown In the figure. Each of the chains B1 
and B2 has a plurality of partition members C...C, which 
are disposed with a predetennined space therebe- 
tween. These partition members C...C fonn a pair of first 
items-holder groups D11 and D12 on the firet chain 81 3o 
and a pair of second items-holder groups D21 and D22 
on the second chain 82. Each of the pairs holds a pre- 
determined number of items (ten In Figure 14). The first 
Items-holder groups D11 and D12 and the second 
Items-holder groups D21 and D22 are disposed alter- 35 
nately in the conveyance direction. 
[0004] In this manner, for instance, one of the first 
items-holder groups D11, which Is conveyed Intermit- 
tently by the first chain 81 , receives ten items X ... X 
from an upstream side loading conveyer E at the recelv- 40 
ing position PI . During the placing, the other of the first 
items-holder groups D12 is finished with the discharge 
of items X ... X, and starts moving toward the receiving 
position P1 , being conveyed intermittently on the posi- 
tion shown In Figure 14. 45 
[0005] Meanwhile, one of the second Items-holder 
groups D21, which has already received ten items X ... 
X, Is stopped at the discharge position P2 having been 
conveyed there by the second chain 82. A comb- 
shaped pusher F discharges the items X ... X from the so 
second Items-holder group D21 all at once. During the 
discharge, the other of the second items-holder groups 
D22 is on its way to the receiving position PI, being 
stopped at the position shown in the Figure. 
[0006] Once the second Items-holder group D21 is ss 
finished with the discharge, the second Items-holder 
group D21 starts moving toward the receiving position 
PI. Also, once the first items-holder group D11 is fin- 



ished with the loading, the first items-holder group D11 
starts moving toward the discharge position P2, where 
the Items X ... X are discharged. After the first Items- 
holder group D11 leaves the receiving position P1, the 

> second items-holder group D22 arrives at the receiving 
position PI , where it receives the items X ... X from the 
loading conveyer E. 

[0007] Through the repeating of such operations by 
each of the items-holder groups D11, D12, D21, and 
3 D22, It is possible to perfoma placing, conveyance, and 
discharge of the Items X ... X efficiently. As a result, it is 
possible to increase the speed with which the items'x ... 
X are processed. 

[0008] In another example of a conveyance appara- 

> tus. Japanese Laid-Open Patent Application 
H9-1 04526 discloses a conveyance apparatus formed 
without a plurality of partitioning members, where, after 
a plurality of bagged items are received, these items are 
conveyed as a group and discharged at a discharging 
position as a group. As shown in Figure 15, in this con- 
veyance apparatus G, items X ... X, which were loaded 
from an upstream loader conveyer H in a sideways po- 
sition, are put into an upright position by the uprlghting 
action, as Indicated by the broken lines, of pallets J ... J 
provided on an uprlghting apparatus I at receiving posi- 
tion PI. The items X ... X are lined up into a single line 
by the engagement of the tabs thereon with pole-shaped 
guide rails K1, K2, which are disposed to the left and 
right of and horizontally along the conveyance direction 
as indicated by the arrow in the figure. Thus the items 
X ... X are kept pressed close to one another. 

[0009] Then, the items X ... X are conveyed to a dis- 
charge position P2 by a plate-shaped upright-position 
pusher L that moves in the manner shown by the broken 
lines, such conveyance being facilitated through the en- 
gagement of the right guide rail K2 and a rear guide rail 
K3 disposed to succeed the left guide rail K1 . When the 
lead item X comes In contact with a stopper M, the items 
group X ... X Is discharged by a sheet-shaped sideways- 
posltion pusher N toward a cardboard box that is not 
shown in the drawing. 

[0010] This conveyance apparatus G does not use 
partitioning members. Such a design allows the appa- 
ratus to be flexible in terms of both the dimensions of 
items it conveys, as well as the number of Individual 
pieces conveyed as an items group X ... X. 
[001 1 ] However, both the conveyance apparatuses A 
and G give rise to the following problems. 
[0012] In the conveyance apparatus A described in 
Japanese Laid-open Patent Application H5-278840,the 
partition members C ... C are fixedly coupled to the first 
and second chains 81 and 82. Therefore, In certain cas- 
es, when the type of Items to be conveyed has been 
changed, the number of partition members 0... C or the 
space between the partition members 0 ... C must be 
changed in accordance with the thickness of the Items 
X ... X, as well as the number of the items X ... X in a 
group. With this conveyance apparatus A, such change 
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cannot be nnade right away; furthemnore, the labor ex- 
pended to nnake the change is burdensonne. 
[0013] In addition, because the items X ... X are held 
by the plurality of partition members C ... C, the dimen- 
sions of the item-holding spaces are usually made larger 
than the dimensions of the items X ... X, given the vari- 
ation in the thickness of the items X ... X. Therefore, in 
order to pack the items-group X ... X compactly Into a 
cardboard box when the items X ... X are discharged at 
the discharge position P2, there is the additional task of 
packing the items more tightly. This can lead to various 
problems such as the items X ... X falling over or becom- 
ing disarrayed, or the bags being torn. 
[0014] Meanwhile, in the conveyance apparatus G 
described in Japanese Laid-open Patent Application 
9-104526, because the items X ...X are conveyed 
through the engagement of the tabs on the items X ... X 
with the guide rails K1 , K2 and K3, only items that have 
tabs capable of engaging with these guide rails K1 , K2, 
and K3 can be conveyed. 

[0015] In addition, because there is no member to 
support the lead item X from the front, the items X ... X 
are not held in a stable position , and this will lead to prob- 
lems, particularly in cases where high-speed convey- 
ance is required. Furthenmore, during conveyance, the 
bottoms of the items X ... X move along a table O, and 
the conveyance cannot be expected to be smooth. 
[0016] In addition, in order to prevent the sideways- 
positlon pusher N and the guide rail K3 from becoming 
entangled with each other when the pusher N discharg- 
es the items group X ... X toward a cardboard box, a 
mechanism is provided that moves the rear guide rail 
K3 upwards, and this Increases the cost. 
[0017] In view of the above, there exists a need for 
conveyance apparatus which overcomes the above 
mentioned problems in the prior art. This invention ad- 
dresses this need in the prior art as well as other needs, 
which will become apparent to those skilled in the art 
from this disclosure. 

[0018] In accordance with the present invention, a 
conveyance unit for conveying a group of items received 
from an upstream apparatus comprises conveyance 
means for conveying the group of items along a convey- 
ance route of the group of items; 
holding means for holding the group of items while said 
conveyance means conveys the group of items along 
the conveyance route; and 

placing means for placing the group of items onto the 
conveyance route such that said holding means holds 
the group of items from front and rear in a conveyance 
direction, said placing means having first and second 
rear end holding means for altemately holding a rear- 
most end of the group of items by moving toward and 
away from the conveyance route. 
[001 9] The purpose of the present invention is to pro- 
vide a conveyance apparatus with widespread applica- 
tion that can, for a diverse range of items with varying 
thickness and grouped together in varying quantities, 
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convey items as a group in a stable manner and in a 
predetermined posture, as well as to provide a boxing 
apparatus comprising such a conveyance apparatus. 
[0020] In one embodiment, the conveyance means 

5 has an annular conveyance member that runs along the 
item conveyance route. The holding means Is coupled 
to the annual conveyance member and holds an items 
group as the group is conveyed. The placing means 
loads items into holding means from outside the con- 

10 veyance route. The holding means also has first and 
second holding members that are disposed in front and 
in back of an items group and holding those items.; The 
placing means has a rear end holding member. The rear 
end holding member moves toward and pulls away from 

IS the conveyance route, and holds the rearmost end of an 
items group. 

[0021] Because there are no partitioning members, 
the conveyance unit according to this invention has flex- 
ibility in tenns of the thickness of the items conveyed, 

20 as well as the number of items in a group. Furthennore, 
it has the merit of not requiring the additional work of 
packing the items more tightly when the items are to be 
packed compactly into a box at the discharge site. 
[0022] In addition, because placing means has rear 

25 end holding means that hold the reamiost end of an 
items group that has been received, even items that 
have difficulty standing on their own can be held in a 
stable manner by holding means. Meanwhile, even for 
items that are capable of standing on their own, when, 

30 for example, an annular conveyance member runs in- 
tennittently, there is the danger that items may fall back- 
wards due to the effects of acceleration thereupon when 
the annular conveyance member starts running. How- 
ever, with the rear end holding members, this danger is 

35 dispelled. 

[0023] Furthermore, when a predetermined number 
of items have been received by holding means, this 
items group is held by first and second holding members 
disposed in the front and in back of holding means, and 

^ thus is conveyed in a stable manner. Therefore, there is 
no need to provide additional members at discharge, 
such as members to prevent the items from becoming 
disarrayed or to pack the items more tightly. 
[0024] The conveyance unit may, further include a 

^5 control means. The control means controls the drive of 
the rear end holding means in synchronization with the 
placing of items. 

[0025] Here, because a control means Is provided 
that controls the drive of the rear end holding means in 

50 synchronization with the placing of items, the placing 
means securely receives items. 
[0026] The rear end holding means is preferably con- 
stituted by first and second rear end holding members 
that alternately hold the reannost end of the group of 

55 items. Therefore, If, for example, the rear end of items 
that have been received is held by the first rear end hold- 
ing member, while the second rear end holding member 
is standing by to receive the next group of items, then 
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the Items can be received even more securely. As a re- 
suit, problems such as items becoming disarrayed or 
falling over during placing can be avoided. 
[0027] Furthermore, to speed up the placing of items, 
the opportunities for the rear end holding members to s 
move toward and pull away from the conveyance route 
can be increased, thus enabling an increase in such op- 
portunities to move toward and pull away, speeding up 
the placing of items. 

[0028] Typically, the Item is a bagged item. The first io 
and second holding members and the rear end holding 
member(s) typically have comb-shaped ends and hold 
an items group in an upright position. The first and sec- 
ond holding member(s) and the rear end holding mem- 
bers are constituted so as to be able to pass through is 
each other at their comb-shaped parts. Since the first 
and second holding members and the rear end holding 
members are driven so that they can pass through each 
other at their comb-shaped sites, the moving toward and 
pulling away of the rear end holding members with re- 20 
gards to the holding means can be speeded up even 
further, and the group of bagged Items can be securely 
held in an upright position. 

[0029] A guide member may be provided at least on 
the conveyance route to guide items along the convey- 25 
ance route. Thus a group of items held by holding means 
can be conveyed while being guided by the guiding 
member provided along the conveyance route, thus pre- 
venting items being conveyed from becoming disar- 
rayed. 

[0030] The space between the first and second hold- 
ing members is preferably adjustable, for example in ac- 
cordance with the thickness of the item to be conveyed, 
as well as the number of items In a group, thus achieving 
a conveyance apparatus with more widespread applica- 35 
tion. 

[0031] In some cases, the conveyance apparatus fur- 
ther comprises a plurality of both holding means and 
conveyance means; the control means controlling the 
drives thereof independently of each other. This enables 40 
the placing, conveyance and discharge of items to be 
executed efficiently. Therefore, items can be processed 
at higher speed. 

[0032] Preferably, the conveyance unit further com- 
prises a loading apparatus capable of loading Items on 45 
the placing means in an upright position. The loading 
device typically has first, second and third belts. The first 
belt has a running surface that Is vertical. The running 
surface of the second belt opposes the first belt at the 
placing means side, and the upstream side belt Is twist- so 
ed so that its running surface becomes horizontal. The 
third belt Is disposed below the first and second belt, 
and its running surface is horizontal. In this case, items 
supplied in a sideways position are successively put in 
an upright position by the first and second belts, and ss 
items can be securely loaded In an upright position at 
placing means, which is located downstream. In addi- 
tion, because items are successively-that is, consecu- 



tively-shifted from the sideways position to the upright 
position, the loading of items can be carried out at great- 
er speed than when a group of Items is shifted from a 
sideways position to upright position all at once. 
[0033] Moreover, because the third belt, which has a 
running surface that is horizontal, is disposed beneath 
the first and second belts, items sandwiched between 
the first and second belts and put in an upright position 
are also well supported at their bottoms by th is third belt. 
Therefore, because items can be securely loaded onto 
placing means without making the sandwiching force 
between the first and second belts too large, the tearing 
of bags and damaging of contents due to excessive 
sandwiching force can be avoided. 
[0034] Preferably, the space between the first and 
second belts is adjustable so as to fit the thickness of 
the supplied item, resulting in more stable conveyance 
of items and a conveyance apparatus that has more 
widespread application. 

[0035] A storage unit may store drive patterns of rear 
end holding member(s) for each type of items group to 
be conveyed. The control means controls drive based 
on the stored drive patterns. This enables the drive pat- 
terns for the rear end holding members to be changed 
automatically when there is a change in items, resulting 
in a conveyance apparatus that can process items more 
quickly and efficiently. 

[0036] Conveniently, the conveyance unit forms part 
of an apparatus for boxing an items group discharged 
from the conveyance apparatus near the downstream 
end of the conveyance apparatus. 
[0037] Because it comprises a conveyance unit that 
has flexibility with regards to the thickness of the items 
to convey, as well as to the number of items conveyed 
in a group, and that can receive and hold both items that 
can stand on their own and those that cannot, a boxing 
apparatus with widespread applicability Is achieved. 
[0038] These and other objects, features, aspects 
and advantages of the present invention will become ap- 
parent to those skilled in the art from the following de- 
tailed description, which, taken in conjunction with the 
annexed drawings, discloses a preferred embodiment 
of the present invention. 

[0039] Referring now to the attached drawings which 
form a part of this original disclosure: 

Figure 1 is a schematic side view of the entire struc- 
ture of a boxing apparatus according to a first em- 
bodiment of the present invention; 
Figure 2 is a schematic plan view of the boxing ap- 
paratus according to the first embodiment of the 
present invention; 

Figure 3 is an expanded side view of a placing ap- 
paratus and an items-group holding mechanism ac- 
cording to the first embodiment of the present in- 
vention; 

Figure 4 is an expanded plan view of the placing 
apparatus and the items-group holding mechanism 
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according to the first embodiment of the present in- 
vention; 

Figure 5 is an enlarged view of the selected portion 

of items-group holding mechanism as viewed from 

the arrows V-V In Figure 3; 

Figure 6 is an enlarged view of the selected portion 

of items-group holding mechanism as viewed from 

the an'ows VI-VI In Figure 3; 

Figure 7 Is an enlarged view of the selected portion 

as viewed from the arrows Vfl-VII In Figure 2; 

Figure 8 is a drawing of the control system of the 

boxing apparatus; 

Figure 9 is an expanded side view of the placing 
apparatus and the items-group holding mechanism 
for the purpose of explaining the operations of the 
placing apparatus; 

Figure 10 is an expanded side view of the placing 
apparatus and the items-group holding mechanism 
for the purpose of explaining the operations of the 
placing apparatus; 

Figure 1 1 Is also an expanded side view of the plac- 
ing apparatus and the items-group holding mecha- 
nism for the purpose of explaining the operations of 
the placing apparatus; 

Figure 12 Is a plan view of a selected portion of a 
conveyance apparatus according to a second em- 
bodiment of the present invention; 
Figure 13 Is a cross-sectional view of the convey- 
ance apparatus according to the second embodi- 
ment of the present Invention, viewed from along 
the XIII-XIII line in Figure 12; 
Figure 1 4 Is a schematic side view of a conventional 
conveyance apparatus; and 
Figure 1 5 is a schematic side view of another con- 
ventional conveyance apparatus. 

FIRST EMBODIMENT 

[0040] The boxing apparatus in accordance with the 
first embodiment of the present invention will now be ex- 
plained. In the following explanation, the terms "fronf 
and "rear" refer, respectively, to the lower-stream and 
upper-stream sides of the conveyance direction, and the 
terms "left" and "right" refer, respectively, to the left and 
right sides relative to the conveyance direction. 

<Entire Structure of Boxing Apparatus> 

[0041] As shown In Figures 1 and 2, the boxing appa- 
ratus 1 is an apparatus for compactly boxing items X ... 
X, which are packaged bags of foodstuffs such as potato 
chips. The boxing apparatus 1 Includes a conveyance 
apparatus 2 that conveys a group of Items X ... X in a 
conveyance direction indicated by the arrow "a"; a load- 
ing apparatus 3, disposed on the upper-stream side of 
the conveyance apparatus 2, that candies in a loading 
direction indicated by the arrow "b" the Items X ... X sup- 
plied, for example, from a packaging apparatus dis- 



posed further upstream, and loads them onto the con- 
veyance apparatus 2 at the receiving position PI ; a plac- 
ing apparatus 4 disposed near the receiving position PI 
that receives items X ... X onto the conveyance appara- 
tus 2 from the loading apparatus 3; a discharge appa- 
ratus 5 that discharges, at a discharging position P2 and 
in the direction indicated by the arrow "c," items X ... X 
conveyed by the conveyance apparatus 2; and an un- 
loading apparatus (boxing apparatus) 6 that is disposed 
by the right side of the conveyance apparatus 2. The 
unloading apparatus 6 packs discharged items X ... X 
into a cardboard box Y, and conveys the cardboard box 
Y further downstream, in the direction indicated by the 
arrow "d." 

<Conveyance Apparatus> 

[0042] The conveyance apparatus 2 includes a front/ 
rear pair of shafts 1 3 and 1 4 rotatably axially supported 
within a main body frame 12 disposed on top of a base 
1 1 . At predetemriined positions on the front shaft 1 3, four 
sprockets 15a through 15d are attached, and at prede- 
temriined positions on the rear shaft 14, four sprockets 
16a through 16d are attached. Of these sprockets 15a 
through 15d, sprockets 15a and 15d are fixed to the 
shaft 13, while the sprockets 15b and 15c are rotatably 
supported by the shaft 1 3. Of the sprockets 1 6a through 
16d, sprockets 16a and 16d are rotatably supported by 
the shaft 14, white the sprockets 16b and 16c are fixed 
to the shaft 14. 

[0043] Each of annular chains 17a through 17d Is 
wound, respectively, between the opposing pairs of front 
sprockets 15a through 15d and rear sprockets 16a 
through 16d. Directly below the chains 17a through 17d 
are receiving members 18 ... 18, which support these 
chains 17a through 17d (only one receiving member Is 
shown in Figure 1). 

[0044] A timing belt 22 is wound between a pulley 20 
attached to an output axis of a motor 1 9 disposed toward 
the front of the main body frame 12 and a pulley 21 at- 
tached near the left side end of the front shaft 13. Sim- 
ilarly, a timing belt 26 is wound between a pulley 24 at- 
tached to an output axis of a motor 23 disposed toward 
the rear of the main body frame 12 and a pulley 26 at- 
tached near the left side end of the rear shaft 14. 
[0045] With such a constitution , power from the motor 
1 9 is transmitted to the sprockets 1 5a and 1 5d, enabling 
the chains 1 7a and 1 7d to run together, and power from 
the motor 23 is transmitted to the sprockets 1 6b and 1 6c, 
enabling the chains 17b and 17c to run together. 
[0046] The conveyance apparatus 2 also includes a 
first items-group holding mechanism 27, coupled to and 
bridging the pair of chains 17a and 17d and appearing 
in the front in the example shown in the figures, that 
holds an items group X ... X, and a rear second items- 
group holding mechanism 28, coupled to and bridging 
the pair of chains 1 7b and 1 7c, which also holds an items 
group X ... X. In other words, the items-group holding 
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mechanisms 27 and 28 can move independently of each 
other through the drive of the motors 1 9 and 23, respec- 
tively. The conveyance routes of the items group X ...X 
are the routes in which the first and second items-group 
holding mechanisms 27 and 28 move along the chains 
1 7a-1 7d between the receiving position PI and the dis- 
charging position P2. 

[0047] Next, the constitutions of the first and second 
items-group holding mechanisms 27 and 28 will be ex- 
plained using the second items-group holding mecha- 
nism 28 as an example. As shown in Figures 3 to 6, a 
front-rear pair of first and second holding members 29 
and 30, which are L-shaped when seen from the side, 
are provided bridging the pair of chains 17b and 17c, 
with a predetemiined space therebetween. In addition, 
bottom plate members 31 ... 31 , which are elongated in 
the conveyance width direction, are provided between 
the holding members 29 and 30; in the example in the 
figures, 12 such bottom plate members 31 are provided. 
The second holding member 30 and the bottom plate 
members 31 are provided on top of the chains 1 7b and 
1 7c, with spacers 32 ... 32 respectively interposed ther- 
ebetween. The first and second holding members 29 
and 30 and the bottom plate members 31 ... 31 are de- 
tachably supported on the chains 1 7b and 1 7c. 
[0048] The ends extending upwards of the first and 
second holding members 29 and 30 are comb-shaped, 
with five cutaways 29a ... 29a and 30a ... 30a, formed 
respectively thereupon. 

[0049] In addition, a guide member 33 is provided 
along the conveyance direction indicated by the arrow 
"a," extending from near the receiving position PI to 
near the discharge position P2 (see Figures 1 and 2). 
Provided at the receiving position P1 side of the guide 
member 33 is a contact part 33a with a large surface 
area, against which the sides of Items X received from 
the loading apparatus 3 can come Into contact. 



<Loadlng Apparatus> 

[0050] As shown in Figure 2, the loading apparatus 3 
is an apparatus disposed on the upper-stream side of 
the conveyance apparatus 2, that is, at the receiving po- 
sition PI , and is disposed perpendicular to the convey- 
ance direction "a"; it loads Items X ... X supplied In a 
sideways position from the upstream side onto the plac- 
ing apparatus 4 or conveyance apparatus 2, putting 
such items into an upright position. 
[0051] This loading apparatus 3 includes a first belt 

41 the running surface of which Is vertical; a second belt 

42 the running surface of which opposes the first belt 41 
at the placing apparatus 4 side but Is twisted so that its 
running surface becomes horizontal on the upper- 
stream side; a third belt 43 disposed beneath the first 
and second belts 41 and 42 that extends to near the 
conveyance apparatus 2 and has a horizontal running 
surface; and fourth and fifth belts 44 and 45, disposed 
on the lower-stream side of the first and second belts 



41 and 42 and having vertical running surfaces that op- 
pose each other. These belts 41 through 45 are driven 
by a drive source that Is not shown In the figures. 
[0052] This loading apparatus 3 is constituted so that 
5 the space between the first and second belts 41 and 42 
and the space between the fourth and fifth belts 44 and 
45 are adjustable. In other words, as shown in Figures 
2 and 7, this loading apparatus 3 includes a side frame 
47a provided on top of, and, as seen in the figures, on 
^0 the left side of, the frame 46 connected to the left side 
of the base 11 , and a side frame 47b disposed on the 
right so as to oppose the side frame 47a. Between the 
two side frames 47a and 48b, which are centered along 
the conveyance direction "b," a screw shaft 49 is pro- 
^5 vided that screws Into a threaded sleeve 48 that Is fixed 
to the side frame 47b; attached to the end of the screw 
shaft 49 that protrudes from the side frame 47a is a han- 
dle 50 for operating this screw shaft 49. 
[0053] Guide rods 52. 52, which pass through sleeves 
20 51 , 51 (only the latter is shown in Figure 7), are provided 
between side frames 47a and 47b, to the front and rear 
(in terms of conveyance direction "b") of and below the 
screw shaft 49, with an appropriate space therebe- 
tween; the right ends of the sleeves 51 , 51 are fixed on 
25 the side frame 47b, and the left ends are fixed on the 
side frame 47a. 

[0054] The first belt 41 is wound between a front/rear 
pair of rollers 54, 54 that are rotatably axially supported 
on the side frame 47a via a bracket 53 fixed to the side 
30 frame 47a and that mal<e the running surface of the first 
belt 41 vertical; the second belt 42 Is wound between a 
roller 55 that is rotatably axially supported on the up- 
stream side of the side frame 47b and makes the run- 
ning surface in this vicinity horizontal and a roller 57 that 
35 is rotatably axially supported on the side frame 47b via 
a bracket 56 fixed to the side frame 47b downstream 
side and that makes the running surface of the second 
belt 42 In this vicinity vertical. 

[0055] The third belt 43 is wound around a front/rear 
40 pair of rollers 58, 58 (only the latter is shown in Figure 
7). which are rotatably axially supported between the 
side frames 47a and 47b. The fourth and fifth belts 44 
and 45 are each wound around a front/rear pair of rollers 
axially supported on the side frames 47a, 47b via brack- 
45 ets 53 and 56. 

[0056] With such a constitution, by operating the han- 
dle 50, the engagement of the screw shaft 49 and the 
sleeve 48 causes the side frame 47b, as It is guided by 
the guide rails 52, 52, lo move toward or away from the 
50 side frame 47a. in the directions indicated by the arrows 
T and "e" respectively; thus the spaces between the - 
first and second belts 41 and 42 and between the fourth 
and fifth belts 44 and 45 are adjustable. 
[0057] In addition, a photoelectric sensor 59 is provid- 
es ed at the downstream end of the loading apparatus 3, 
for the purpose of detecting items X ... X for loading from 
the loading apparatus 3 to the placing apparatus 4. 
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<Placing Apparatus> 

[0058] As shown in Figures 1 , 3 and 4, the placing ap- 
paratus 4 is disposed on a table 62 supported by a frame 
61 provided on the base 11 near the receiving position 
P1. 

[0059] This placing apparatus 4 includes first and sec- 
ond rear end holding members 63, 64, for securely plac- 
ing items X ... X loaded from the loading apparatus 3 
onto the first and second items-group holding mecha- 
nisms 27, 28 of the conveyance apparatus 2 and for 
holding the reannost end of an items group X ... X held 
by these items-group holding mechanisms 27, 28; the 
placing apparatus 4 causes these rear end holding 
members 63, 64 each to execute the box motion, as 
seen from the side, indicated by the arrows "g." 
[0060] The first rear end holding member 63, which 
has an L shape when seen from the side and the rear 
end of which extends downwards, is attached to the bot- 
tom end of a rod 65a of a cylinder 65 for causing the 
vertical motion of the first rear end holding member 63; 
the first rear end holding member 63 is supported so as 
to be able to move vertically, guided by two guide rods 
66, 66. 

[0061] A pinion 68 is attached to an output axis of a 
motor 67 disposed on the table 62. A long arm member 
71 is fixed to a linear bearing 70 in a direction orthogonal 
to the conveyance direction "a." The linear bearing 70 
slidably engages with a guide rail 69 disposed on the 
table 62. The guide rail 69 is elongated In the convey- 
ance direction "a." On one end of the ami member 71 
is fixed a rack 72, which engages with the pinion 68; on 
the other end, the cylinder 65 Is fixed. As a result, the 
first rear end holding member 63 can move horizontally 
along the conveyance direction "a." 
[0062] With such a constitution, the first rear end hold- 
ing member 63 is able to execute the above-mentioned 
box motion. The second rear end holding member 64, 
which has an L shape when seen from the side and the 
front end of which extends downward, moves vertically 
and horizontally in the same manner as the first rear end 
holding member 63, and so an explanation of such 
movement will not be repeated. 
[0063] As shown in Figures 4 to 6, the respective ends 
of the first and second rear end holding members 63, 
64 that extend downwards are comb-shaped so as to 
be able to pass through each other; the first and second 
rear end holding members 63, 64 are also formed so as 
to be able to pass through each other in the horizontal 
plane. Furthemriore, the ends of the first and second rear 
end holding members 63, 64 are formed so as to be ca- 
pable of passing through the upward ends of the first 
and second holding members 29, 30. 

<Discharge Apparatus> 

[0064] As shown in Figures 1 and 2, the discharge ap- 
paratus 5 is disposed on a table 81 that is connected to 



the top surface of the main body frame 12 so as to be 
perpendicular to the conveyance direction "a." The dis- 
charge apparatus 5 includes a sheet-shaped pusher 82 
that pushes out at once a group of items X ... X held by 

5 the Items-group holding mechanisms 27, 28 and a cyl- 
inder 83 with a rod 83a to the end of which the pusher 
82 is attached; the cylinder 83 causes the pusher 82 to 
advance in the direction indicated by the arrow "c." it 
should be noted that the cylinder 83 is but one example, 

10 and that a solenoid or a motor or the like can be used 
to drive the pusher 82. 

<Unloading Apparatus> 

15 [0065] As shown in Figures 1 and 2, the unloading ap- 
paratus 6 has a table 91 connected to the upper surface 
of the main body frame 1 2 and extending along the front/ 
rear direction. After packaging into a cardboard box Y 
loaded on the table 91 a group of items X ... X dis- 

20 charged from the discharge apparatus 5, the unloading 
apparatus 6 uses suitable means to convey the card- 
board box Y further downstream, in the direction indi- 
cated by the arrow "d." 

25 <Control System> 

[0066] Figure 8 shows the control system for the box- 
ing apparatus 1. The control system includes a control 
unit 92 that comprehensively controls the boxing appa- 
30 ratus 1 . The control unit 92 has a memory unit 92a that 
stores initialization settings and a variety of control pa- 
rameters for each type of item X, with a control program 
that controls the devices 2-6 as discussed below. The 
control unit 92 can also include other conventional com- 
as ponents such as an input interface circuit, an output in- 
terface circuit, and storage devices such as a ROM 
(Read Only Memory) device and a RAM (Random Ac- 
cess Memory) device. The control unit 92 is operatlveiy 
coupled to the devices 2-6 in a conventional manner 
40 The internal RAM of the control unit 92 stores various 
control data. The control unit 92 is capable of selectively 
controlling any of the devices 2-6 in accordance with the 
control program, it will be apparent to those skilled in 
the art from this disclosure that the precise structure and 
45 algorithms for control unit 92 can be any combination of 
hardware and software that will cany out the functions 
of the present invention. In other words, "means plus 
function" clauses as utilized in the specification and 
claims should include any structure or hardware and/or 
50 algorithm or software that can be utilized to carry out the 
function of the "means plus function" clause. 
[0067] The control unit 92 outputs control signals to 
the conveyance apparatus 2, the loading apparatus 3, 
the placing apparatus 4, the discharge apparatus 5 and 
55 the unloading apparatus 6; it controls the driving of these 
apparatuses and accepts input of detection signals from 
the photoelectric sensor 59. 

[0068] The memory 92a stores such control parame- 
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ters for each item X as movement patterns of the first 
and second rear end holding members 63, 64, intermit- 
tent drive timing for the chains 17a through 17d, the 
number of items X ... X to be received in a group, the 
running speed and running time for chains 1 7a through 
17d from the receiving position PI to the discharge po- 
sition P2, and the advancing and receding strokes of the 
pusher 82 of the discharge apparatus 5. 

<Operations of the Boxing Apparatus> 

[0069] The operations of the boxing apparatus 1 will 
be explained. 

[0070] First, when items X are supplied In a sideways 
position to the loading apparatus 3 by, for example, an 
upstream device such as a packaging apparatus, the 
Items X are successively put into an upright position by 
the first and second belts 41 and 42, and then even more 
securely put into an upright position by the four and fifth 
belts 44 and 45; after this, the Items X are loaded onto 
the placing apparatus 4. 

[0071] Because the third belt 43, the running surface 
of which is horizontal, is disposed beneath the first and 
second belts 41 and 42, the bottoms of the items X are 
well supported, and thus such problems as an Item as- 
suming an unwanted position or falling over are kept in 
check. Therefore, the item-sandwiching force between 
the first and second belts 41 and 42 does not have to 
be made damagingly large, and as a result such prob- 
lems as bags tearing or contents being damaged by ex- 
cessive sandwiching force are avoided. 
[0072] In addition, because the items X ... X are suc- 
cessively, that is, consecutively, moved from a sideways 
position to an upright position by the first and second 
belts 41 and 42, the loading of items is can-ied out at 
higher speed compared to when items are moved from 
a sideways to upright position in a group. 
[0073] Furthemriore, because the space between the 
first and second belts 41 and 42 and the space between 
the fourth and fifth belts 44 and 45 are adjustable, the 
spaces can be fitted to match the thickness of the sup- 
plied items X ... X, and the conveyance of the items X ... 
X becomes even more stable. 
[0074] When an item detection signal has been Input- 
ted from the photoelectric sensor 59, the control unit 92, 
based on the control patterns for the relevant item X 
stored In the memory 92a, controls the respective driv- 
ing for the placing apparatus 4, that is, for the first and 
second rear end holding members 63, 64; for the con- 
veyance apparatus 2, that is, the chains 17a to 17d; for 
the discharge apparatus 5, that Is, the cylinder 83; and 
for the unloading apparatus 6. 
[0075] The operations of the first and second rear end 
holding members 63, 64 In the placing apparatus 4 will 
be explained in detail. As shown in Figure 3, In the sec- 
ond Items-group holding mechanism 28, the reannost 
end of six items X ... X that have already been received 
are held in an upright position by the first rear end hold- 



ing member 63. The six items X ... X are held closely 
packed, in the front by the first holding member 29 and 
in the rear by the first rear end holding member 63. At 
the position Indicated by the broken line, a new item XI 
5 Is about to be loaded from the loading apparatus 3. 
[0076] Next, as shown in Figure 9, prior to the loading 
of the new item XI , the second rear end holding member 
64 pulis back from its position as shown in Figure 3, and 
moves downward and to the rear of the new item X1 that 
10 is about to be loaded. Then, when the new item X1 has 
been loaded in an upright position at the aforementioned 
position indicated by the broken line, that is, between 
the first rear end holding member 63 In the front and the 
second rear end holding member 64 in the rear, one side 

15 of the Item X1 comes in contact with the contact part 
33a of the guide member 33, and the item XI securely 
assumes a position on the second Items-group holding 
mechanism 28. During that Interval, the first rear end 
holding member 63 holds the rearmost end of the six 

20 items X...X. 

[0077] Then, as shown in Figure 1 0, when the chains 
1 7b, 1 7c (only the chain on the left side Is shown In the 
figure), are Intemiittently driven only a predetermined 
pitch, running in the direction indicated by the an-ow "a," 

2s the first rear end holding member 63 moves upward and 
the second rear end holding member 64 moves forward 
so that it holds the rearmost end of seven items (X ... 
X), including the item XI . Inthls manner, the seven Items 
X ... X are held closely packed by the first holding mem- 

30 ber29 in thefront and the second rear end holding mem- 
ber 64 in the rear. Then, at the position shown by the 
broken line, a new item X2 is ready to be loaded from 
the loading apparatus 3. 

[0078] Next, as shown in Figure 11 , prior to the load- 
35 ing of the new item X2, the first rear end holding member 
63 pulls back from its position indicated in Figure 1 0 and 
moves downward and to the rear of the item X2 that is 
about to be loaded. Then, the new Item X2 is loaded at 
the aforementioned position indicated by the broken 
40 line, that is, between the second rear end holding mem- 
ber 64 in the front and the first rear end holding member 
63 in the rear. 

[0079] In other words, because the first and second 
rear end holding members 63, 64 are fonned so as to 

45 be ableto pass through each other, the above-described 
movement by the first rear end holding member 63 Is 
possible. Therefore, because the first rear end holding 
member 63 stands by to receive the new Item X2, the 
item X2 can be more securely received, and problems 

50 such as the items falling into disarray or falling over 
when they are received can be avoided. During this in- 
terval, the second rear end holding member 64 Is hold- 
ing the reamnost end of the seven items X ... X, including 
the new item XI. 

55 [0080] Because the placing apparatus 4 is provided, 
when an item X is received from the loading apparatus 
3, the reannost end of an items group X ... X is held by 
the first and second rear end holding members 63, 64; 
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therefore, even items X ... X that have difficulty standing 
on their own are held in a stable manner upright in the 
second items-group holding mechanism 28. Moreover, 
because the two rear end holding members 63, 64 are 
driven so that they alternate in holding the rearmost end 5 
of the items group X ... X, the placing of the items X ... 
X can be carried out with a greater speed. 
[0081] In addition, there Is the danger that when, for 
example, the chains 17b, 17c are intemnittently driven, 
even items X that can stand on their own will fall over 
due to the effects of acceleration operating thereupon 
when the chains start running. With the rear end holding 
members 63 and 64, however, this fear is dispelled. 
[0082] It should be noted that the first and second rear 
end holding members 63, 64 are formed so that they 
pass through, and are passed through by, the first and 
second holding members 29 and 30. Therefore, when, 
for example, the initial item X is received by the second 
items-group holding mechanism 28, or when the final 
item X is received, because the first or second rear end 
holding member 63 or 64 are driven so that the first or 
second rear end holding member 63 or 64 and the first 
or second holding nriember 29 or 30 pass through each 
other, placing can be carried out at higher speed. 
[0083] Then, when a predetemilned number of items 
X ... X are received by the second items-group holding 
mechanism 28 (in this case, 1 4; see the first items-group 
holding mechanism 27 in Figure 1), this group of items 
X ... X are held in a stable manner by the first and second 
holding members 29, 30 placed to the front and rear of 
the second items-group holding mechanism 28. 
[0084] Naturally, because the second items-group 
holding mechanism 28 has no partitioning members be- 
tween the first and second holding members 29, 30, it 
can adapt to changes in the thickness of items X ... X or 
in the number of items In a group. Furthermore, because 
the first and second holding members 29, 30 of the sec- 
ond items-group holding mechanism 28 and the bottom 
plates 31 ... 31 can be detached and reattached from 
and to the chains 17b, 17c, there is even greater flexi- 
bility in adapting to changes in items. There is the addi- 
tional merit that there is no need to mal<e the items fit 
more tightly in the box during packaging, as is necessary 
in conventional conveyance apparatuses that use par- 
titioning members. 

[0085] When 14 items X ... X are thus contained and 
held by the second items-group holding mechanism 28 
in an upright position, the second items-group holding 
mechanism 28 moves them as a group to the discharge 
position P2. 

[0086] When the chains 17b, 17c run, because the 
guide member 33 Is provided along the conveyance di- 
rection "a," the items X ... X held by the second items- 
group holding mechanism 28 are guided by the guide 
member 33 as they are conveyed. This prevents the 
items X ... X from becoming disarrayed during convey- 
ance. 

[0087] Meanwhile, the chains 17a, 17d run, causing 



the first items-group holding mechanism 27, onto which 
prior to this 14 other Items X ... X had been loaded, to 
move to the discharge position 2, where it stops, as 
shown in Figures 1 and 2. Then, when the pusher 82 of 
the discharge apparatus 5 advances onto the convey- 
ance route, the items X ... X contained on the first items- 
group holding mechanism 27 are pushed out all at once, 
into the cardboard box Y placed on the table 91 opposite 
the discharge device 5, with the conveyance apparatus 
5 interposed therebetween, so that the items X ... X are 
compactly contained in an upright position, as shown by 
the broken lines in the Figure 2. The cardboard box Y, 
containing the items X ... X is conveyed further down- 
stream by suitable means. 

[0088] Because in this case the group of items X ... X 
is held in a stable manner by the front/rear first and sec- 
ond holding members 29, 30, there is no need for addi- 
tional members during discharge by the pusher 82 , such 
as a member for preventing the items X ... X from be- 
coming disarrayed or a member for packing the items 
more tightly. 

[0089] in addition, in the case of the conventional type 
of items-group holding mechanism that uses a plurality 
of partitioning members, it is necessary to use a comb- 
shaped pusher (see Figure 14). When bagged items 
X ... X are pushed by a pusher, the items X ... X can fail 
out of their proper positioning as a result of the tabs of 
the items X ... X getting caught in the gaps between the 
teeth of the comb or the gap between a tooth and a par- 
titioning member. With this embodiment of the present 
Invention, however, these problems are avoided, as a 
sheet-shaped pusher 82 is used. 
[0090] When all the items X ... X have been dis- 
charged from the first Items-group holding mechanism 
27, the chains 17a, 17d run, causing the first items- 
group holding mechanism 27 to move toward the receiv- 
ing position PI . 

[0091] Meanwhile, the second items-group holding 
mechanism 28, containing 14 Items X ... X, arrives at 
the discharge position P2, which the first items-group 
holding mechanism 27 has just left, and the items X ... 
X are discharged in the same manner as described for 
the first items-group holding mechanism 27. During this 
interval, the first items-group holding mechanism 27 re- 
ceives the items X ... X at the receiving position PI in 
the same manner as described for the second items- 
group holding mechanism 28. 
[0092] Thus, while the chains 17a, 17d and chains 
17b, 17c are each driven independently and the items 
X ... X are being discharged at the discharge position 
P2 from the first items-group holding mechanism 27 or 
the second items-group holding mechanism 28, the sec- 
ond items-group holding mechanism 28 or the first 
items-group holding mechanism 27 is receiving another 
group of items X ... X from the loading apparatus 3 via 
the placing apparatus 4 at the receiving position PI . 
Therefore, these operations are performed without 
breaks, and the items X ... X are processed at high 
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speed. 

SECOND EMBODIMENT 

[0093] A second embodiment of the present invention 
will now be explained. 

[0094] As shown in Figures 12 and 13, a conveyance 
apparatus 101 conveys a group of items X ... X (Figure 
13 shows only one), while holding them in an upright 
position, In the direction Indicated by the arrow "a." This 
conveyance apparatus 101 includes six shafts 102 to 

1 07 that are rotatabiy axially supported on the front and 
rear of a frame not shown in the figures. A roller 108 Is 
attached to the front left shaft 102, a roller 109 Is at- 
tached to the front center shaft 1 03, and rollers 1 1 0 and 
1 1 1 are attached to tlie front right shaft 1 04. Rollers 1 1 2 
and 113 are attached to the rear left shaft 105, a roller 

1 1 4 is attached to the rear center shaft 1 06, and a roller 

115 Is attached to the rear right roller 107. The rollers 
1 08, 1 1 0, 1 1 3 and 1 1 5 are fixed, respectively, to the cor- 
responding shafts 1 02, 1 04, 1 05, and 1 07, while the roll- 
ers 109, 111 , 112 and 114 are rotatabiy supported, re- 
spectively, on the corresponding shafts 103 to 106. 
[0095] One of annular conveyance belts 1 1 6 to 1 1 9 is 
wound around each pair of opposing front/rear rollers 

108 to 115. Each of timing belts 132 to 135 is wound, 
respectively, around one of pulleys 124 to 127 connect- 
ed to the output axes of motors 120 to 123 disposed 
front and rear on the right and left below the annular 
conveyance belts 1 1 6 to 1 1 9 and the pulley from among 
pulleys 128 to 131 con-espondlng to the respective pul- 
ley 124 to 127 and connected to one end of one of the 
front and rear left and right shafts 1 02, 1 04, 1 05 and 1 07. 
[0098] With such a constitution, the power from each 
of the motors 120 to 123 is transmitted, respectively, to 
the corresponding shaft 1 02, 1 04, 1 05 or 1 07; motor 1 20 
independently drives conveyance belt 116, motor 121 
independently drives conveyance belt 118, motor 122 
independently drives conveyance belt 117, and motor 
123 Independently drives conveyance belt 119. 
[0097] First holding members 136 and 137 and sec- 
ond holding members 138 and 139, which have an L 
shape when seen from the side and are fonned in a 
comb shape because of five cutouts 136a ... 136a pro- 
vided on the respective ends thereof that rise upwards, 
are attached onto the upper surfaces of the conveyance 
belts 11 6 to 119 in an alternating manner, in the convey- 
ance direction "a," and in a detachable manner, via de- 
taching/attaching mechanisms 140... 140. The front 
first items-group holding member 136 and second 
Items-group holding member 138 constitute a first 
items-group holding mechanism 141 , and the rear first 
items-group holding member 137 and second items- 
group holding member 139 constitute a second items- 
group holding mechanism 142. 

[0098] The first and second holding members 1 36 to 
139, at their comb-shaped parts, are able to pass 
through, and be passed through by, for example, the 



comb-shaped ends that extend downwards of the first 
and second rear end holding members 63, 64 described 
above in the first embodiment. 
[0099] In the example shown in Figure 1 3, the detach- 
ing/attaching mechanism 140 is provided between the 
first holding member 136 and the conveyance belt 116. 
The detaching/attaching mechanism 140 includes a 
hook member 143, which is a plate spring fixed to the 
bottom surface of the first holding member 136, and a 
receiving member 1 44 fixed to the upper surface of the 
conveyance belt 116. The hook member 143 engages 
with the receiving member 144 using left and right side 
portions that are f omied with bent shapes that differ from 
each other, and two concavities provided on the left and 
right side, respectively, of the receiving member 1 44 and 
having differing shapes that correspond to the respec- 
tive side portions of the hook member 143. Here, after 
the left side portion and the left concavity, which engage 
to a relatively deep depth, are engaged, the first holding 
member 136 Is pushed down from above, causing the 
right side portion and the right concavity, which engage 
to a relatively shallow depth, to engage; thus the first 
holding member 1 36 Is securely attached to the convey- 
ance belt 116. 

[0100] By providing the detaching/attaching mecha- 
nisms 140 ... 140 in this manner, the attaching and de- 
taching of the holding members 136 to 139 onto the con- 
veyance belts 116 to 119 can be perfomned easily. 
Therefore, the holding members 136 to 139 can be eas- 
ily replaced depending on such factors as the dimen- 
sions of the item X to be conveyed, providing for even 
more stable conveyance of the items X X, 
[0101] On both sides of the conveyance belts 1 1 6 to 
119, support members 145 ... 145 are disposed that ex- 
tend in the conveyance direction "a" and support the bot- 
tom surfaces of the holding members 136 to 139 and 
the bottom ends of the items X ... X. With such a consti- 
tution, the items X ... X held by the first and second hold- 
ing mechanisms 1 41 , 1 42 are conveyed In an even more 
40 stable manner. 

[0102] Moreover, the space y1 between the front first 
holding member 136 linked to the conveyance belt 116 
and the rear second holding member 138 linked to the 
conveyance belt 1 1 7, namely, the item holding space in 
45 the first Items-group holding mechanism 1 41 , can be ad- 
justed appropriately by causing either of the convey- 
ance belts 116 or 117 to run. If, after adjustment, the 
running speeds of the conveyance belts 116 and 117 
are controlled so as to be equal, the two holding mem- 
50 bers 1 36 and 138 will move in a state in which the space 
y1 is maintained. Similarly, the space y2 between the 
rear first holding member 137 and the second holding 
member 1 39, namely, the Item holding space in the sec- 
ond items-group holding mechanism 142, can beadjust- 
55 ed to appropriately. The spaces y1 and y2 are usually 
set to be the same, but they may be set to be different. 
[0103] Therefore, according to the present embodi- 
ment, because the space between the first holding 
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members 136, 137 and the space between second hold- 
ing members 138, 139 are adjustable, the conveyance 
apparatus 101 can be used for various application and 
can more easily be adjusted to the conveyance of items 
having differing thickness and grouped in different num- 
bers. Needless to say, by providing this conveyance ap- 
paratus 101 in place of the conveyance apparatus 2 In 
the first embodiment, a boxing apparatus with even 
greater applicability can be provided. 

OTHER EMBODIMENTS 

[0104J In the first embodiment, the spaces between 
the first and second belts 41 . 42 and between the fourth 
and fifth belts 44, 45 of the loading apparatus 3 were 
adjusted through the operation of the handle 50; this 
may be replaced with a motor or other drive source. In 
such a case, operational parameters for each type of 
item can be stored In the memory 92a, so that the setting 
of such spaces is perfonned automatically. 
[01 05] Also in the first embodiment, the first and sec- 
ond rear end holding members 63, 64 move vertically 
and horizontally (in this case, in the conveyance direc- 
tion), executing a box motion when seen from the side; 
however, they may be constituted to perfonn a box mo- 
tion when seen in a plan view, that is, a box motion within 
a horizontal plane. In such a case, because the rear end 
holding members move in the conveyance direction "a" 
and in the conveyance width direction, the rear end hold- 
ing members can be disposed without any restrictions 
due to the vertical dimensions of the items X ... X to be 
received, resulting in a conveyance apparatus with even 
more widespread applicability. 
[0106] In addition, in the first embodiment, first and 
second rear end holding members 63, 64 were used; 
however, in cases where items that are particularly ca- 
pable of standing on their own are received, or cases 
where high-speed processing at or above a certain level 
is not required, it would be fine to use only one of the 
rear end holding members. 

[0107] Also, a guide member for guiding the items 
X ... X discharged by the discharge apparatus 5 may be 
provided between the conveyance apparatus 2 and the 
unloading apparatus 6 in the first embodiment. 
[0108] Also, a rod-shaped support member extending 
in the conveyance direction "a" may be provided be- 
tween the conveyance apparatus 2 and the unloading 
apparatus 6 In the first embodiment. This support mem- 
ber provides greater support from the right side for the 
items X ... X contained in the items-group holding mech- 
anisms 27, 28 while they are moved or are stopped, and 
pulls away upward during discharge, and thus Is consti- 
tuted so as not to interfere with the pusher 82. 
[0109] As described above, according to. the present 
invention, a conveyance apparatus and a boxing appa- 
ratus comprising the same having widespread applica- 
bility are achieved. The conveyance apparatus and box- 
ing apparatus, while achieving high-speed processing. 



are able to convey items of varying thiclcness and 
grouped in varying numbers in a stable manner and 
maintained in a prescribed position. The present inven- 
tion is widely applicable in boxing lines and such in the 

5 field of item processing. 

[0110] The temns of degree such as "substantially," 
"about," and "approximately" as used herein mean a 
reasonable amount of deviation of the modified term 
such that the end result is not significantly changed. 

10 These terms should be construed as Including a devia- 
tion of at least ± 5% of the modified tenn if this deviation 
would not negate the meaning of the word it modifies. 



15 Claims 

1 . A conveyance unit for conveying a group of items 
received from an upstream apparatus, comprising: 

20 conveyance means for conveying the group of 

items along a conveyance route of the group of 

items; 

holding means for holding the group of items 
while said conveyance means conveys the 

25 group of items along the conveyance route; and 

placing means for placing the group of items 
onto the conveyance route such that said hold- 
ing means holds the group of items from front 
and rear In aconVieyance direction, said placing 

30 means having rear end holding means for hold- 

ing a rearmost end of the group of items by 
moving toward and away from the conveyance 
route. 

35 2. The conveyance unit set forth in claim 1, further 
comprising 

control means for controlling movements of 
said rear end holding means such that said rear end 
holding means moves in synchronization with the 
40 placing of items onto the conveyance route. 

3. The conveyance unit set forth in claim 2, wherein 

said control means controls movements of 
said rear end holding means such that said first and 
45 second rear end holding means make a box motion. 

4. The conveyance unit set forth in any of the preced- 
ing claims, wherein 

said holding means includes first and second 
so holding mechanisms coupled to said conveyance 
means, and 

said control means controlling said convey- 
ance means such that said first and second holding 
mechanisms move independently of each other. 

55 

5. The conveyance unit set forth in any of the preced- 
ing claims, wherein 

said placing means places the group of items 
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onto the conveyance route in an upright position, 
and 

said holding means holds the group of items 
in the upright position. 

6. The conveyance unit set forth in any of the preced- 
ing claims, wherein 

said control means includes memory means 
for storing drive patterns of said placing means for 
various types of items to be conveyed, and 

said control means controls said placing 
means based on the drive patterns stored in said 
memory means. 

7. A conveyance unit according to any of the preced- 
ing claims, wherein: 

the conveyance means has a first annular con- 
veyance member that defines the conveyance 
route of the group of items the holding means 
being coupled to said annular first conveyance 
member and having first and second holding 
members with a predetennined space therebe- 
tween such that the group of items can be 
placed in between said first and second holding 
members. 

8. A conveyance unit according to any of the preced- 
ing claims, wherein the rear end holding means 
comprises first and second rear end holding mem- 
bers that are movable toward and away from said 
conveyance route of the group of items, such that 
said first and second rear end holding members al- 
ternately hold a reannost end of the group of items. 

9. The conveyance unit set forth in claim 7 and claim 
8, wherein: 

said first and second holding members and said 
first and second rear end holding members 
have comb-shaped ends, such that said first 
and second holding members and said first and 
second rear end holding members can pass 
through each other, and 
said first and second holding members and said 
first and second rear end holding members hold 
each item of the group of items in an upright 
position. 

10. The conveyance unit set forth in claim 7, wherein 
the placing means has a first rear end holding mem- 
ber that is movable toward and away from said con- 
veyance route of the group of items, such that said 
first rear end holding member holds a rearmost end 
of the group of items, and wherein said first and sec- 
ond holding members and said first rear end holding 
member have comb-shaped ends, such that said 
first and second holding members and said first rear 
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end holding member can pass through each other, 
and said first and second holding members and said 
first rear end holding member hold each item of the 
group of items in an upright position. 

11. The conveyance unit set forth in at least claim 7, 
wherein 

the space between said first and second holding 
members is adjustable. 



12. 



The conveyance unit set forth in claim 7 and claim 
8, when dependent on claim 2, further comprising 

a second holding means having third and 
fourth holding members with a predetermined 
space therebetween such that the group of items 
can be placed In between said third and fourth hold- 
ing members, 

said conveyance means having a second an- 
nular conveyance member, said second holding 
means being coupled to said second conveyance 
member, and 

said control means being further operatively 
coupled to said conveyance means and said first 
and second holding means to control said convey- 
ance means and said first and second holding 
means independently of each other. 



13. The conveyance unit set forth in any of the preced- 
ing claims, further comprising 
a guide member provided at least along said con- 
veyance route, such that said guide member guides 
the group of Items while the group of items is con- 
veyed along said conveyance route. 

35 14. A boxing unit for boxing a group of items, compris- 
ing: 



a loading device for carrying the group of items 
in a loading direction, said loading device in- 
cluding 
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a first belt having a vertical running surface, 
a second belt disposed adjacent said first 
belt with a predetemnined space therebe- 
tween, said second belt having a running 
surface which is horizontal on an upstream 
side in the loading direction and vertical on 
a downstream side, and 
a third belt disposed below said first and 
second belts, said third belt having a hori- 
zontal running surface; and 
a conveyance unit according to any of the 
preceding claims. 

15. The boxing unit set forth in claim 14, wherein 
the space between said first and second belts Is ad- 
justable. 
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16. The boxing unit set forth in claim 14 or claim 15, 
further comprising 

a boxing apparatus for boxing the group of 
Items discharged from said conveyance unit near a 
downstream end of said conveyance route. s 
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